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-.v. ,n onticallv variable structure having 
Th>s in ve„tion relates to a data ^^^^ with „ surface 

of ft e data came, tne — ~ petpendicular viewin g but con- 

— uerfectarises upon aUernare perpendicular 

and oblique viewing. The invention xur 
data carrier. 

• A»t* rimers such as bank notes, pa- 

pers of value, credit cards or ID cards « ^ J ffi holograms . Protec- 

m ems, in particular optically vanable drfrracb n*^ ^ ^ 

hologram, that occurs upon a change of vrewmg g 

^chines only render Ore appearance of the bo, gr o 440 045 A2. This 
^SX^appUedto.edatacarrier. 

vid ed on a data earner. Thu, ^ ^ ^ Tq produce 

hank note in a parual area of U surface ^ ^ ^ ^ 

tte optically variable effect, a hue structure ^ 

rier in the area of me primed tine patlem so as tc , orm fl«* « ^ rf 

th e embossed tine structure causes m ne pan rn ^ ^ ^ 

of the flanks provided with the tines. Upon obhque v.ew 
nanks the line pattern is not recognizable. 

..a ™ricallv variable security elements can 
The antiforgery effect of such embossed opt ca ^ 
be .mproved further if additional visually recogmzable e.lects 



tively changing the Line partem or embossed structure. Examples of such actional 
effects are described in WO 97/1721 1 and WO 02/20280. 

The optically variable effect of the latter known security elements arises funda- 
mental from the combination of a print with a blind embossing that is preferably 
produced by intaglio printing. Blind embossing has the disadvantage that it cannot be 
integrated into a colored intaglio image bu, can only be used as an isolated security 
feature This is because a relatively great distance between the blind embossing areas 
and the ink-carrying areas is required to make sure that absolutely no ink gets into the 
blind embossing depressions when the intagho printing plate is inked. 

The invention is therefore based on the problem of proposing a data carrier with 
an optically variable security element of the abovementioned kind that can be inte- 
grated into a printed image. 

This problem is solved by the features of the independent claims. Developments 
are the subject matter of the subclaims. 

The invention is based on me finding that the optically variable effect of the se- 
curity element is retained if an ink-carrying embossing is used instead of the blind em- 
bossing. Tba, is, the optically variable strucoore has at least in partial areas a second 
coating likewise counting with the data carrier surface and disposed congruent to the 
raised areas of the embossed smicmre. The second coating offers the advantage of sta- 
bilizing the embossed structure without an additional printing operation. 

Moreover, the inventive security element has the advantage that it can be inte- 
grated into an intaglio motif and thus into the representational and color design of the 
main motif. 

Intaglio printing is characterized in that linear depressions are provided in the 
printing plates to produce a printed image. Areal representations are also produced by 
closely adjacent engraved lines, the individual engraved lines normally being fractions 
of a millimeter wide. 
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, „„ the engraved lines of the plate ate filled with ink. Sur- 

^^•'"^XrLdwithtnKnpto.heedse.Outinsthepnntlnsop- 
such Una. the engraved Hnes „ ^ ^ ^ ^ ^ plate 

. erafion the data earner to be pnnted, norm PP ^ ^ 

h„ m »ans of a pressure cylinder having 
with high pressure by means P _ ^ ^ ^ cojmn8 m 

carrier is thereby pressed into the mk-fiU* engr ^ ^ ^ ^ 

pressions of Are engraved hnes. Tire thus p ^ ^ u 

• e K«t « also simultaneously embossed. 
^ the depressions but is also simu 

„ a white data easier is pnnted with ^ scope o£ ^ tendon 

— -----tt— ^fonnsetelnvenfivesec- 
-sferredtouneda t aea m erwt*,hem-s ^ „. 

ond coating disposed congruent to the ratsed ar 

0nl y partial areas of die embossed suueture different 00,0. or a 

nati ve,y, it is also possible ,0 provide the embosse — 

color flow. Such a color fiow can be produced via a ° ^ color q( ^ 

plate „ Singly inked by means of sing.e co = - P , 
second coating is integrated into the color design of the tnta. 



. n f thP nnticallY variable structure 

stance, magnetic substance or electncally co ^ ^ 

ferent feature substances. Alternatively, 

else be part of the steel intaglio mouf. 

data earner is preferably a paper of «te P ^ fibers 

and/or chemical pnlp, or consist of pure plasac 
^auvanmseousiyforproteetmsanyproduc^a^. 

„• *, area of the embossed structure can moreover 
^ second coating disposed m me area of * b ^ 

*«««-*«~° 1 ^exampiemagnetic.e.eehicauy 
properties at least in cettam area^ The* ^ ^ ^ ^ 

background layer in the area of the opncally 

f ,Mv executed as a screen structure. It can be tn- 
The embossed structure ts prefab! ^ prefeably , ^ 

embossed smtcmre is executed as a hue scr ^ ^ 

embodiments, however, it can also be exped.en. to s ^ 
example, the screen ruUngcan increase -"—^ ^ m s a m e effect can 

vari ab,e structure so that me embossed - J^^ Qr , cteasing screen 

be obtained by a continuous reducuon of l.ne w.dth 



the first ccafing can be adapted in aceordanee with the em- 
ruling. In this edge area the first coatin„ 
bossed smteture or be completely lacking. 

F n rt here ff ec t scanbeobta,nedi f the fl an k a„g,es,ar y w lt h,na,ineo f ,heem- 

bossed structure executed as a line screen. 

,, -.m, effects the embossed structure can be 

S ubdivided into partial areas where dtff erent p incorporated in «h= pres- 

. oescribed in WO 02/20280. The disclosure of tius pnnt 
ent invention by reference. 

r „,„ form a two-dimensional matrix having m parnal ar- 
* — Prefeab y d IT^ -as in me vertica. direction, where m, n >_ 
eas in me horizontal dnecuon and n partial ^ 

areas are disposed mutually ottset oy 
ruling. 

wherebytitemdlvldnalscreen^ •-££^„ P +«- 
scre en.wim a constant screen ruting - ^ ^ ^ ^ ^ 

lament, said tine screen conststs of prmted hn« J ^ 

reir^ 

a so-called "rainbow blend." 

Pnn ted screen and embossed structure need no J ^ ^ ^ ^ _ 

between 25 microns and 300 nucro s. ^ ^ . rati0 of ab ou, 1 : 1 

ct0 n, ,f the fine screen is ^^^J_ „ . „„ e wid t„ in the 
is preferably selected for me ratto of prmted to 



_ , t . 00 microns is additionally selected, the lines can virtu- 
order of magnitude of about 100 microns 

^ line screen ,s vsual.y oercetved only ^ ^ a 

^..ennesc^e— ^ L y ha . Lene d on one 
halftone image or another mouf. Preferab y have 
side.This.i.ewiseleads.os^ereo^— * 

bossed struetnre ean also be executed so as to repeat 

pre sent on the document of value to make comparison possmle. 

can be adjusted at will by a correspondmg co!o r cho 
tore. 

ment inks. 

• „ ^Me structure with a rasterized first coating 
However, an inventive opucal.y vanab e ~ image . 

can also be additionally underlaid or covered wrth an opbcaUy P 

This is preferab.y done with printing inks ^^^^ ^ im . 

tal Pi gmen, A n additional metaUic backgrounr I*., c = ^ 

age can be executed to be positive or negauve. The of q y 

"~" — " fr0m TZZZ^ Z* when 

. K.ina used for the partial printed images, 
different polarization properties being used I 



The invent op.icaUy vanable structure can be underiaid or covered, no. w.th 

■ u r i .i.mert such as a diffraction structure em- 
an additional printed image, but w«h a fori element, 

bossed into a lacquer layer. Here, any desired layer stntcrures and types of fori ele 
I. cal used, sac,, as real hologram, .attice structures, vo.ume bourns drat 
are executed to be transparent, semitransparent or opaque. 

According ro a preferred embodiment, me inventive optically variable smucture 
co^oapLmLformofaprmredUttescreen.a^oo.ora.tdanembo^ 

wh ose raised areas are provided witb a farmer eo.or contrasttng wrtb sard tot coto. 

hav e a certain transparency so mat me co.or of me first eoatmg shmes « £ 
cdor and me viewer thus perceives a mixed co.or in the supenmposed area, E*e 

and second colors. 

When viewing said opticaUy variable structure perpendicular to the data carrier 

conceded by the embossed suture, so mat in certain areas the color effect of m firs, 
rrondcoaungorofmennxedcoiorofme.wocoanngsprerionnna^and.hns 

variable color effects arise. 

This interplay of colors appears all the more clearly the better-contrasting ; the 
colors of the I coarings are. For example, a darx, e.g. blacx, Une screen can be com- 
niaweU-conttasting co,ored intaglio print wim trans.ucen, h*s, such as e,- 
rorottterbgbtcolortone.Thefus.coatingindteformofablacxbnescreen, 

preferably printed on here by the offset process. 

Attentively, a furrher preferably all-over in, layer can be dtsposed under *c 

r, <^id Inver serves to stabilize the paper in the area ot 
first preferably screenlike coating. Said layer server 

2 s curity element and pennits sharper edges in the area of the embossed sttuctur, 
Z yer can be executed as a primer or co.ored lacquer layer or e,se contnbu.e ad - 
1,1 to the color design of the security e.emea, if sa,d layer has a color contrast 



with the first coating. One can use convention, printing inks or else ****** 
inks , such as luminescent in.cs or printing inks contain** interference or liquid crystal 

pigments. 

Futally, additional information can also be incorporated by designing the - 

embossed structure can have different heigh,. If the embossed " ' ^ 
b y intaglio printing, this means that the engraving depths for the embossed ~e 

ft. printing or embossing operadon and produce areas with a lighter color tone f 
the pnnu g _ ^ be used to pro . 

translucent inks are used. In this way me in 

duce additional infonnadon visually recognise at all vtewmg angles. Due to me 
.eaMyvariableeffec.ma.arecausedbymereiadveposifionofmefirstandsecond 
coatings as well as the embossed smicmre and the interplay thereof. 

The addi tional information can also be emphasized by an unembossed edge eon^ 
.our, as already described in WO 02*0280. Alternative*, the edge contour can *o be 
^ovided with the second coating and the embossed strucmre according .0 the inven- 
tion. 

As mentioned above several times, the inventive optically variable security Ce- 
ment is preferably produced in two printing operations. In a first printing operauon, 
Lerab y by the offset process or an indirect printing process, the first coating t 

ly intaglio according to the invention, the embossed structure and me second coatm 0 
are finally transferred to the data earner simultaneously. 

Similar optical effects can be achieved if the two coatings are printed on in regis- 
„ to each other by offset and/or screen printing and mis printed area is then provided 
wit h a blind embossing likewise in register. Ml embodiments described within the 
scope of the invention can be produced in this way. According to a special embod- 
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erence to the figures, in which: 

Fig. 1 shows an inventive data carrier, 

Fig 2 shows a section along A - A in Fig. 1, 

( , nt , of ^ relative position between the first 

^ 

ment, 

1. • ^oJc^H areas of different heights, 
embossed structure having raised areas oi u 

*• .mhossina mold in cross section for producing the em- 
Fig. 6 shows an inventive embossing mow 
bossed structure with additional information, 

Fig. 7. shows a further embodiment of the inventive embossing mold, 
Fig. 8 shows a further variant of the inventive security element, 
Fig. 9 shows a further variant of the inventive security element, 

• i embodiment of the inventive security element wherein 
Fig 10 shows a special embodiment ui 

the embossed structure is present in the form of a matrix, 

• , mhodiment of the embossed structure of the inventive 
Fig. 1 1 shows a special embodiment oi 

security element. 
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1 >h nnticallv variable structure 2. Optically 
Fig . , she. inventive data earner w,ch o ^ ^ ^ 

optionally alongside — secunty featirr* * ^ 

^-^rTrr, 1 : *i — 

or the like. As preferred wtthrn the scope ^ 

and color design of optically vanable secunty ? 
mo tif 3. Depending on Ore execution of intagho motif 3 optically 
can also be integrated completely into said intaglio motif. 

.mtv element can alternatively be disposed at any 
However, the inventive security element car 

other place on document of value 1. 
variable structure. 

^^ 0te 7 h *TbI— Tponobl iq ue viewing, 
upon perpendicular viewing but concealed F 

coating 4 consists of line screen 4, rn the case 

a.odes.gnedrnmeformofaline screen strucmre ^"^^ 

pendicular viewing from vrewmg dtrecnon A. 4 
co ,ored surface whose co.or .argely -^"^1- * * *~ > 
aud second coating , Upon oblige ^ „ printed lines of 

faced by the flank of embossed structure 5 that 



onnted screen 4 The viewer therefore perceives from viewing direction B an almost 

Is 6 in viewing direction C the viewer is faced by the fianlcs of embossed stnr, 
2 7L coincide with the particular gap of Une screen 4, so that from th.s direc.,0 
rv^perceWesaU.ewiseumro^coforM^ceinmecoforofsecondcoa, 

ing 6. 

c a c^nndcoatina 6 are preferably transferred to docu- 
Embossed structure 5 and second coating v 

■ • i.t. This has the advantage that the secunty 
ment of value 1 by the intaglio printing plate. This has tne b 

flus purpose, bom the negauve o ^ ^ fc 

are engraved into the printing plate. During the pruning v «„ fthe 

plat e and fasungiy deformed. The high contact pressure causes embossing 5 to 

noticeable on the back of data carrier material 1. 

u • VoA with a uniform color for the printing operation so 
The orinting plate.can be inked with a uniionn 

The pnnti g p Different ^ can 

that second coating 6 and intagho motif 3 have tne 

also be used, however. 

agnize tnemixedcolorof me «o colors in me over.apa.ea between^ and sec 
ond coatings 4, 6. 

Emb0S sed structure 5 shown in Fig. 2 consists of directly adjoining triangulax 
prof „es when viewed in cross section. However, the triangular profiles can also e 

lILs.ucmreScanalsovary.aamadec.earbyBgs.BtoS.Here.oniytheem. 
bossed profile and the relative position of coatings 4, 6 are shown. 

In Pig. 3 the triangular profiles of embossed structure 5 are spaced apart, which is 

■ „ First coatin. 4 is disposed on one of the flanks of em- 
indicated by connection bars 7. First coatin 0 v . , 
b0 ssed structure 5 be.ow second coating 6. as shown in Fig. 2. Connection bars 
coating-free, however, so that the data carrier surface is visible in this area. 
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Rg 4 shows a variant in whrch first coating 4 completely covers connects bars 
7 and part of the flanks of embossed structure 5. In this example, second coatmg 6 
covers firs, coating 4 on.y partly, so mat firs, coating 4 is also visible in partia. areas. 

Fig 5 shows a further embodiment in which the relative position of embossed 
structure 5, first coating 4 and second coating 6 corresponds to the embodiment al- 
ready shown in Fig. 3. However, the raised areas of embossed structure 5 have differ- 
ent heigh, in this example. If embossed structure 5 and coating 6 are produced by mk- 
carrying intaglio printing, mis means that more ink is transferred in the areas of me 
embossed stature with the higher raised areas. Due to the higher ink layer thtckness 
in area 8 of embossing 5, partial areas 8 of embossing 5 appear in a darker color tone 
than partial areas 9 of embossing 5. In this way, additional information can be pro- 
duced in the optically variable element. 

However, such visually recognizable additional information can also be produced 
in other ways. If tianslucent printing inks are used, the additional information can also 
be represented by a higher ink layer thickness in certain areas of the printed .mage. 

Fig 6 shows in cross section printing plate 20 for producing such additional in- 
formation. Firs, printed image 21 is engraved into plate 20 with depth „. Second 
printed image 22, which is superimposed on first printed image 21, is engraved tnto 
piate 20 with depth „ Since me engraving for second primed image 22 is deeper than 
the engraving for firs, printed image 2 1 , more ink is transferred in tire area of pnn.ed 
image 22. When translucent printing inks are used, a darker color effec. therefore re- 
suits in the area of printed image 22, and printed image 22 is recognizable agamst 
tighter printed image 21. According to tins example, the <wo printed images 21, 22 
fonn me second coating that is transferred to tine document of value simultaneously 
with me embossed structure in the printing operation. 

Fig 7 shows a former varian. for producing additional information in tire second 
coating"., again shows printing p.are 20, in.o which a tine with width B is milled. Sard 
tine is composed of differen. areas 23, 24 that differ in their depth and flank steepness, 
to .he finished primed image said line shows differen. color effects along its length 
since the inking is different in areas 23, 24. 
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line by corresponding guidance of the milling tool. 

that can 8 5 ^ ^ciation 

embossed structure 5 and coating 6 in cross section. 

u „t of the inventive optically variable structure in 
Fig 9 shows an embodiment of the mvenuve P 

. * ciHM screen 40 Said screen starts at straight 
which the first coating consists of one-sided screen 4U. a ^^varv 

from screen element to screen element. Tnisparu 

. ,r • AsexDlained above with reference to Fig- 8, 

vorv well-contrasting halftone images. As expiaineu a 

very well conrras e embossed structure 5 

said screen elements 40 preferably come to he on tne 

and are covered by second coating 6. 

- „f th P basic structure of inventive optically variable 
Fie 10 shows a top view of the basic siru^ 

rig. iv o« r <. r rf>en 4 with a constant 

• . *■ f,r<:t matin* in the form of line screen m- wiui 
structure 2. It consists of the first coaun e " 

u c^ctmcture 5 is subdivided into six partial areas du, 
for claritv's sake. Shown embossed structure d is ^ 

Tl 54,55 where parda, emboss* struck are dispose being onudedfrom 
I" l! ing - mendoned aoove. The second coadng, which is dispose i congruenu 
1 led Las or dre parda, embossed scares, is no t shown eirher. F«-~ 0, 
S , 52 53 54. 55 are direcdy adjacent here and form a. wo-d.mens.onal man, . De 

I „ g on d, embodimen, said marri* can have . parda. areas in the verocai 

I I . parda, areas in rhe hori.on.a, direcdon, where ,.>_., P^iv , - >- 2- 
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„ ,n - 3 and m = 2. A second coating, which is likewise omitted 
In the shown example, n = 3 and m _ , mhosse d structure 5 in 

trom the drawing, is disposed congruent to the ratsed areas of embossed sua. 

this example as well. 

The relative position of the partial embossed structures and line screen 4 vanes 

and light/dark impressions of the parttal areas vary, 
superimposed second coating 6. 

Fig 1 1 schematic,* shows a further special embodiment of 

„ „ ,1 2 4 25 are disposed. The slopmg lmes m Fig. 1 1 mm 
bossed structures 20, 21, 22, 23, 24, 25 P ^ ^ %% ^ 

hnssed structure 23 in cross secnon. For clarity s> 

,0 21 22 23 24 25 have not been shown with lines in the figures, 
structures 20, 21, 2Z, ^ ^ 

ruling a. Preteraoiy, d p*" rtm ;ttedinFi° 1 1 for clanty's 

tk» f,rct matins has been omittea in ri c . i 
one third of screen ruling a. The first coatin 0 n^ „ nornent i v dis- 

Ln between the first coating and particu.ar partia, embossed screen*^ ^2 
24 25 also varies according.,. This produces frequently changmg light/dark — 
■ , effects mat visually stand out clearly and are well recognizable. If 
and changing color effects that visuauy „„,-„_, recur within 

th e offset is selected for example so that ,he partial embossed structures 

, , ,1 a olutality of partial areas show the same appearance from one 
embossed structure 5, a plurality p inyen _ 
viewing angle. However, partial embossed structures 20, 21, 2., 23, - 
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embossed structure 5 need not be fundamentally offset by a fraction of screen rul- 
embossed structu 

ino a. Any other offset is equally conceivable. Also, 

, ♦ iw, offset In some circumstances it is sufficient u 
on ?i 72 23 24, 25 need be mutually offset, in som 

20, 21. 22, 23, 2 . ded with mutuaUy Qffset par . 

nnlv two of part al areas 50, 51, 52, oi, ^ J J * 

only two P iattgr also need not necessan i y be 

tial embossed structures 20, 21, 22, 23, 24, 55 can be provided 

directly adjacent. Likewise, single partial areas 50, 51, 52, 53, 54, 

■ y J , . on 9 1 22 23 24, 25 with different screen ruling a. 

with partial embossed structures 20, 21, 22, 23, 

The extending direction of single partial embossed structures 20, 21, 22 23, 24 2 

posed at an angle of 90° to partial embossed structure 21. 

, A, first coatin* was always applied first and then em- 
In the shown examples, the first coatin e 

• * a i t-orn a ti vel v it is of course also possible to first apply 
hnssine 5 or second coating 6. Alternatively, u 

second coating. 



